Materials and Methods
Initial leaf enrichments. Undamaged leaves were randomly sampled from 1 to 2 m above ground level from poplar (Populus canadensis), oak (Quercus robur) and willow (Salix babylonica) in Wivenhoe Park, UK. They were cut into 2 cm 2 sections (giving a leaf area of approximately 150 cm 2 per tube), sonicated in an ultrasonic cleaning bath for 10 minutes and vortexed for 1 minute whilst immersed in leaf-wash solution (30 ml of 20 mM Tris, 10 mM EDTA (pH 7.5), 0.024% Triton X-100), and filtered through sterile glass wool (1) . The cell suspension was centrifuged at 4,000 x g for 20 min at 4°C and the pellet was resuspended in 3 ml of leaf-wash solution without Triton-X-100. Leaf washings (0.1 ml), or the same volume of sterile water (as a negative control), were added to 9.9 ml of minimal medium based on Fahy et al. (2) , with the composition (per litre): 0.5 g NaCl, 0.5 g MgSO4 . 7H2O , 0.1 g CaCl2 . H2O , 1 g NH4NO3, 1.1 g Na2HPO4, 0.25 g KH2PO4, 50 mg cycloheximide, 10 mg (Table S1 ) when the isoprene concentration was 30% less in the tests than in negative controls after 15 days of incubation.
Isolation of isoprene-degrading strains. Soil samples or cells washed from poplar
(Populus alba) tree leaves were incubated with isoprene (1% in the headspace) as isoprene. In addition, control incubations were carried out with no added substrate.
All incubations were conducted in triplicate for each treatment. For the first experiment, isoprene was replenished following initial consumption (5 -7 days), and then consumed within a further 24 h, following which cells were harvested, resulting in total consumption of approximately 11 µmol (isoprene C) ml -1 . For the second experiment, incubations were re-spiked (when isoprene was depleted) three times and harvested within 3.5 -5.5 h of the final spiking, when approximately 50% isoprene still remained (total consumption approximately 6 µmol (isoprene C) ml -1 ), to ensure active metabolism at the time of harvesting. As before, an aliquot (10 ml) of the culture was removed from each replicate for DNA analysis of the timepoint zero community, but three additional replicates were used in their entirety for RNA extraction for analysis of timepoint zero gene transcription. Following incubation, aliquots (10 ml) were removed for DNA extraction and the remainder used for RNA extraction. Cells were harvested by centrifugation (12,000 × g, 20 min, 15 °C). For RNA analysis, following centrifugation, cell pellets were resuspended in 4 ml of the supernatant, RNAprotect (Qiagen, Hilden, Germany) (8 ml) was added, tubes were vortexed (5 s) and incubated at room temperature (22 °C) for 5 min. Following centrifugation (5,000 × g, 5 min, 20 °C) the supernatant was removed and the stabilised cell pellets stored at -80 °C following the manufacturer's recommendations.
Nucleic Acid Extraction. DNA was extracted using the FastDNA spin kit for soil (MP Biomedicals, Solon, OH, USA) following the manufacturer's instructions, except that two treatments (each 40 s, speed 6.0) were used in the FastPrep instrument.
RNA was extracted using the hot acid-phenol method described previously (3) and residual DNA removed using two off-column treatments with RNase-free DNase (Qiagen). Total RNA was depleted of rRNA using Ribo-Zero (Illumina, San Diego, CA, USA) bacteria and plant leaf kits (with probes combined in a 4:1 ratio). Quality of RNA and efficiency of rRNA removal was checked with an Experion automated electrophoresis system (Biorad, Hercules, CA, USA) and nucleic acids were quantified using a Qubit 2.0 fluorometer (Thermo Fisher, Waltham, MA, USA) following the manufacturers' instructions.
Stable Isotope Probing. Labelled and unlabelled DNA were separated by density gradient ultracentrifugation and fractionation (12 fractions per sample) as described previously (6) . The mass of DNA retrieved from each fraction was plotted against fraction density, quantified by refractometry (Reichert AR200, Reichert Analytical Instruments, Buffalo, NY, USA), see Fig. S2 . For 16S rRNA gene amplicon analysis, fractions were also visualized by denaturing gradient gel electrophoresis, as described previously (6) . Based on the data shown in Fig. S2 , the fractions containing labelled ("heavy") and unlabelled ("light") DNA were identified and used for analysis.
Sequencing of Nucleic Acids. Community profiling using 16S rRNA gene amplicons (first DNA-SIP experiment) was applied to triplicate un-enriched (timepoint zero) samples, and heavy and light fractions of 12 Research (CGR), University of Liverpool, UK, resulting in a total of 8,500,000 qualityfiltered merged reads (Table S2) . For the second experiment, DNA or RNA extracted from un-enriched timepoint zero samples was pooled. Following isoprene enrichment, each heavy fraction of 13 C-isoprene incubations was sequenced separately, together with pooled DNA from the light fractions of 13 C-isoprene incubations. RNA from each incubation ( 12 C-and 13 C-isoprene enriched, 6 samples) was sequenced separately. DNA or RNA extracted from triplicate incubations without added substrate was pooled for sequencing. Shotgun metagenomic and metatranscriptomic library preparation (insert size <500 bp) and sequencing were conducted by CGR using Illumina HiSeq (2 x 125 bp paired end reads) (Table S3,   Table S4 ).
Amplicons generated using 16S rRNA gene primers were analysed using Qiime (8) and clustered into operational taxonomic units (OTUs) (97% cutoff) against the GreenGenes reference database (version gg_13_8) (9) . For shotgun metagenomics, reads were quality filtered using the method of Minoche (10) implemented in Illumina-utils v1.4.4 (11) . The community profile of each sample was determined using Metaphlan2 v2.5.0 (12) . Filtered reads (average 42,000,000 pairs per sample) (timepoint zero, 3 x heavy fractions, light fraction, no-substrate control) were coassembled using IDBA-UD v1.1.1 (13) (Table S3) . Assembled scaffolds were allocated to genome bins using MaxBin v2.2 (14) , and checked for completeness and contamination using CheckM v1.0.5 (15) . Nearly complete bins (> 90%) with > 5% contamination were refined, based on sequence properties and predicted gene taxonomic affiliation, using RefineM v0.0.23 (16) . Local Blast databases were constructed and searched for genes of interest, including homologues of isoprenerelated genes from Rhodococcus AD45, using tblastn v2.2.28 (17), using a cutoff value of expect value (E) < 1e-40 and length > 300 nt for IsoA. Average amino acid identity (AAI) between genomes was calculated using CompareM v0.0.23 (16) and average nucleotide identity was calculated using the online ANI calculator available on the Kostas Lab website (http://enve-omics.ce.gatech.edu/ani/index, accessed 19/03/2018). Quality-filtered transcript reads (average 69,000,000 pairs per sample)
were de novo assembled using Trinity v2.3.2 (18) (Table S4 ) separately for each sample and similarly searched using tblastn. Reads were mapped to assembled transcripts and quantified using kallisto v0.43.1 (19). Normalized expression levels (TPM) of each transcript were ranked for each sample and converted to percentile.
The phylogenetic tree shown in Fig 3 was drawn using the Maximum Likelihood method in Mega6 (20) , using the 'use all sites' option.
Curing of the iso-gene-containing megaplasmid from Rhodococcus AD45. The isoprene metabolic genes in Rhocococcus AD45 are contained on a 343 kbp megaplasmid. As part of an unrelated experiment to transform Rhodococcus AD45 with a gfp reporter-promoter fusion vector (based on pNV18 (21) which contains the mycobacterial replication of origin from pAL5000) together with a kanamycin resistance cassette and promoter-less gfp gene, it was observed that the Rhodococcus AD45 megaplasmid was unstable in the presence of this vector and that prolonged incubation with kanamycin resulted in loss of the megaplasmid and isoprene-oxidising ability. Subsequent to the removal of the megaplasmid, the promoter-reporter fusion plasmid was cured by 20 transfers in minimal medium containing succinate (5 mM) (without antibiotic) at supra-optimal temperature (34° C). Removal of the megaplasmid was confirmed by whole genome sequencing (NCBI accession number PYHL00000000). Removal of the promoter-reporter fusion plasmid was confirmed by kanamycin sensitivity and PCR. Isoprene (approx. 500 ppmv) was added as vapour, and isoprene consumption was followed by injection of 50 µl headspace gas into an Agilent 7890 gas chromatograph at 32 min intervals, as previously described (3). Vials were incubated at room temperature (22° C) without shaking. C-isoprene enrichments and sample numbers are shown below each profile. In some cases, DNA from triplicate samples was pooled, as indicated. Analysis was either dependent on 16S rRNA gene amplicons or shotgun metagenomics, as shown. U-E (T0), un-enriched community at timepoint zero; L, light ultracentrifugation density-gradient fraction; H, heavy ultracentrifugation density-gradient fraction; N-S, incubations with no added substrate. Taxa present at >10% relative abundance (in any sample) are shown in bold. 
